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As advised in the January. 1995 issue, subscription renewals for the current financial 
year were deferred because we were unable to publish a bulletin last September. 
This will now. and in the future, be due on July 1st and cover the cost of bulletins 
issued in September. January and May of each financial year 

Following a review of our financial situation and taking into account some recent rises 
in expenditure, it has been decided to increase fees (within Australia) by $1.50, with 
a corresponding increase in overseas subscriptions based on current postal charges. 
As most of you will know the last increase was in March, 1988 when fees were 
increased by a similar amount. As a concession, the previous annual fee of $7.50 will 
be retained for pensioners and children under 16 years of age. 

NEW SUBSCRIPTION RATES ARE AS FOLLOWS:- 


Surface Mail: 

Within Australia, general 

$9.00 


concession 

$7.50 


Overseas 

$10.00 

Air Mail: 

N.Z. & P.N.G. 

$11.00 


North America 

$13.50 


Europe 

$15.00 


(All subscriptions are quoted in Australian dollars) 

A Subscriptions Renewal Form is enclosed and should be signed and returned to the 
Secretary/Treasurer with your remittance. 

EDITORIAL NOTES 

Before I start my first editorial, it would be improper if I don’t mention the dedication 
both Frank and Enid Holmes have shown to the FCAA and particularly The Fossil 
Collector over the last fifteen and a half years. The Fossil Collector is widely 
considered as a top quality bulletin, and with this in mind I would like to congratulate 
Frank and Enid on the job they have done, you have given me a very large pair of 
shoes to try and fill. 

As I am a bit of an unknown in the fossil collecting community, I feel it would be an 
appropriate time to tell you all a little about myself. I live on the northern outskirts of 
Brisbane and have been interested in fossils (dinosaurs) since I could recognise 
pictures. Realising that there was more to fossils then just dinosaurs, my interest 
flowered around five years ago to include fossils in general and this interest has 
continued to grow to the present day. I am a volunteer at the Queensland Museum 
where I work in the Invertebrate Palaeontology section, although I do sometimes work 
on vertebrates. My collecting habits basically take in anything that is fossilised but I 
do lean toward the macrofossil area, a specific area of interest which I have found 
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myself falling into is that of Trilobites I think the best blessing of all is that my fiancee 
(soon to be wife) Julie also shares my joy of collecting fossils and does not mind going 
on a three week holiday and driving thousands of kilometres just to collect fossils 

This is the first time I have ever tried to perform the duties of an editor, so I would like 
to ask that you all bear with me as I go through my learning stage. As the new editor, 
I have no intention of jumping in and making wholesale changes to The Fossil 
Collector My philosophy is, if it ain't broke don’t fix it I may however use a bit of 
imagination and add a little here and there, of course if the things I do are not 
acceptable to you the readers please tell me Fortunately, Frank will be keeping an 
eye on what I am doing for a while, so he will be able to iron out the errors I am bound 
to make. My first duty is to plead for material to be published in The Fossil Collector, 
be it from the professional or amateur community. It would be nice to read about field 
trips that have been made and what was found. You can expect a few of these from 
me as I will be doing a trip to far western Queensland during June then possibly 
another trip to northern Queensland in July. Please help me learn the job by 
submitting articles. 

With regards to submitting articles. If anyone wishing to send articles in has access 
to an IBM or compatible computer with a word processing program installed, please 
feel free to send me a floppy disk with the article on it. This will not only help save 
paper but also enable the author to do all those fancy things that modern word 
processing programs do. Of course, when I have finished with the disk I will return it 
to the author. The deadline for articles for the next issue is August 25th 1995. 

THE FOSSIL EXCHANGE 

Garmt Zuidema, P.C. Hooftlan 5, 1985BE Driehuis, Holland, 
wishes to correspond with members with a view of arranging 
exchange of European and other overseas echinoids for 
specimens of the Order Salenoida. He is particularly 
interested in obtaining samples of Salenidia tertiaria (Tate) 
from the Australian Tertiary. 

Xavier Rui, Joaquim Ruvra 10, 08025 
Barcelona, Spain, is particularly interested in obtaining Silurian 
encrinurine-type trilobites for study purposes and can offer in 
exchange, among other things, Ordovician trilobites from the 
Iberian Peninsula. 

Members sending fossils out of Australia are reminded that 
a permit is required from the Heritage Protection Section, 
Department of Arts and Administrative Services, GPO Box 1920, Canberra, ACT 
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ANCIENT ENVIRONMENTS IN CENTRAL AND NORTHERN 

AUSTRALIA 

A. Kemp. Department of Anatomical Sciences, University of Queensland. 
St. Lucia, Queensland. 4072. 


INTRODUCTION 

Lungfish are an ancient group of fossils that are represented today by several 
species. They form a small but significant component of the fauna of a number of 
freshwater environments in Australia, Africa and South America. Neoceratodus 
forsteri , a primitive fish little changed compared with its immediate predecessors, is 
found in Australia. In Africa there are several species of Protopterus, whilst South 
America has the related Lepidosiren paradoxa , all belonging in a different group to 
the Australian lungfish, and regarded by some authorities as more advanced. All 
three continents have related Mesozoic and Cenozoic fossil species, but those 
belonging to Australia are the most complete and best known. 

Lungfish live for a long time, and are likely to be affected by their environment over 
many years. Environmental factors leave traces in the teeth and bones, these can be 
examined in great detail using light and scanning electron microscopy. Fossil 
remains of lungfish are usually tooth plates, often with attached jaw bones and 
sometimes with skull bones or other parts of the animals. Fortunately, the most 
common fossil remains, parts of the jaws and teeth are the most important parts of 
the fish when it comes to assessing the effects of the environment. Because we have 
fossils from related groups, it is possible to compare details of the environmental 
effects on the teeth and bones of the recent lungfish with similar effects on the teeth 
and bones of the fossils, therefore gaining information on the environments inhabited 
by the fossil species. This article deals mainly with the recent Australian lungfish, N. 
forsteri and its fossil relatives. This lungfish is the only species that has survived to 
the present day in Australia, but the fossil faunas all contain more than one species, 
sometimes as many as eleven. 

THE RECENT AUSTRALIAN LUNGFISH 

Neoceratodus forsteri is, by lungfish standards, quite small, rarely exceeding 120 
centimetres in length. They are heavy fish, up to 10 kilograms in weight, with brown 
or olive skin and large overlapping scales. The head is flattened with a small mouth 
and wide fleshy gill covers, whilst the tail is pointed and the fins are paddle shaped. 
The eyes are unremarkable with the most important senses being the olfactory 
organs, situated just inside the upper lip, as well as the lateral line sensory system. 
This consists of small sense organs enclosed in canals running over the head and 
jaws and down the trunk. There are also minute isolated electroreceptors under the 
skin, especially in the head and mouth. 
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Lungfish are capable of breathing in water like other fish, using their gills, or like frogs 
and lizards by drawing air into the primitive lung. The latter organ is more commonly 
used as a hydrostatic organ, like the swim bladder of a bony fish, to regulate the 
position of the fish in the water. N. forsten does not rely on its lung to survive and only 
uses it as an accessory breathing organ when it is especially active, when the water 
is low in oxygen or during a flood when the water is laden with silt. African and South 
American lungfish must breath air to survive and are specialised in many other ways. 
These lungfish can also aestivate, or pass through the summer dry period, in a 
cocoon of dry mud, an impossibility for the Australian species. N. forsteri can survive 
being taken out of the water, so long as the skin is kept moist, but dies if allowed to 
dry out. 

It is without doubt that N. forsteri is a tough animal which has been known to survive 
conditions that would kill most fish. Despite their size, they can live in relatively small 
tanks or ponds and have long been popular items in aquarium displays. Demands 
for food are not excessive and much of the time they are relatively inactive. This has 
resulted in the comment that they “live in swamps” and “lie around on the bottom of 
the river”. Neither comment is true. They are extremely active at night when they 
range around the environment hunting for food. A favourite resting place by day is in 
banks of submerged aquatic plants where they hang motionless for lengthy periods. 
The natural environments of N. forsteri are deep pools in extensive freshwater river 
systems and although they can survive in swamps they are not found in such places 
under natural circumstances. N. forsteri cannot live in brackish water and dies if it is 
washed into an estuary during floods. 

In feeding habits N. forsteri is omnivorous. Most of the food ingested consists of 
filamentous algae and water plants like Hydrilla or Vallisneria as well as small water 
snails, prawns and clams. It also eats tadpoles, worms, small fish and other forms of 
plant matter. A major component of the feeding process involves sucking the food 
into the mouth, especially algae and small snails. Lungfish dentitions consist of large 
crushing or grinding tooth plates, a pair in each jaw, as well as two small incisor like 
upper teeth at the front of the mouth, used sometimes to grab food. The large plates 
are not particularly effective and are only used to reduce the size of the biggest pieces 
of food. Material ingested is often identifiable in the stomach contents or faeces, so 
digestion is not highly efficient for some food items. 

In captivity, N. forsteri has been known to live to an advanced age. One specimen in 
the Shedd Aquarium in Chicago, U.S.A has been there for sixty years and at least 
one lungfish that travelled to London in the early 1900's survived until the fifties, 
neither of these two fish were small when they were captured, but were already 
adults. Unfortunately, the age to which lungfish live in the wild is not yet known. 
Lungfish caught in Enoggera Reservoir, near Brisbane, in recent years all seem to be 
old, for reasons that will be given later, so it is likely that the lungfish live to a 
considerable age in the wild as well. The lungfish has few natural predators, except 
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for people, and the lungfish certainly adapts well to some new environments when 
transplanted 

Neoceratodus forsteri is thought to have a long fossil history, as tooth plates exactly 
the same as that of the living species have been found in the Cretaceous deposits at 
Lightning Ridge, New South Wales, in the mid Tertiary deposits of central Australia 
and in Pliocene - Pleistocene sands of Queensland and New South Wales. If there 
were more parts of the animals preserved it may be possible to distinguish the fossil 
fish from the recent fish, but while there are only tooth plates it is better to be 
conservative and describe them as one species. 

METHODS 

The population structure of the species at each locality, or the number of small and 
large specimens, is assessed from measurements of the tooth plates, which are 
closely correlated with the size of the whole animal. It does not necessarily follow that 
an individual small tooth plate came from a young fish, but when each measurement 
is related to other tooth plates from the same locality, it can be assumed that the 
smaller ones were from juvenile or subadult fish, especially if wear characters are 
consistent. The population structure gives an indication of how actively the fish are 
breeding, or how many new adults have been added to the population. Wear on each 
tooth plate is assessed, sometimes using scanning electron micrographs, to work out 
how the tooth plates were used and whether food was rough or soft. Information on 
environmentally related pathologies, like erosion and certain forms of caries, has also 
been collected, as this provides an indication of river or lake conditions and of water 
quality 

THE MODERN ENVIRONMENT 

The environment leaves traces on the skeleton and dentition of the lungfish, as it 
does with ail other animals. Among the factors that effect the bones and teeth of 
lungfish are injuries, bone and dental infections and loss of bone substance, related 
to age or disease. Dental wear can also be affected by the food that the fish eat, and 
this can be directly related to the environment, as a soft, easy diet produces smooth 
wear and a harsh, rough diet results in excessive wear. Lungfish that fed on soft food 
items show few microscopic scratches on the working, or occlusal, surface of the 
tooth plates whilst those that fed on rough food have strongly marked microscopic 
wear on the tooth plates. Lungfish tooth plates are growing all the time, from below, 
to replace dental tissue removed during use, but this does not affect the record left by 
wear on the occlusal surface. 

Lungfish, like other lower vertebrates, grow throughout life, more slowly as they age 
but still continuously, and growth is affected by the amount of food that they can find. 
Without even considering the effects of disease and injury on the bones and tooth 
plates of lungfish, a lot can be told by assessing the type and degree of wear on the 
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surface of the tooth plates and by relating this wear to the size of the tooth plates 
Additional characters of the tooth plates are related to the environment, like the 
presence of severe destruction or erosion of parts of the tooth plate, and of deep 
scratches on the working surface of the tooth plate resulting from eating to much 
rough food. It is also possible to assess starvation in an individual. Lungfish that have 
not had enough to eat have high sharp crests along the edges of the tooth plate and 
smooth occlusal surfaces as they have ground the tooth plates together without food, 
this has worn away much of the tooth plate instead 

In south east Queensland lungfish occur in several natural populations, like the 
Brisbane, Burnett and Mary Rivers and in some introduced localities, like Enoggera 
Reservoir. Natural versus introduced is less important than the character of the 
localities that they inhabit. The Brisbane, Burnett and Mary Rivers are rich 
environments with diverse and plentiful food and extensive living spaces. These 
rivers flow continuously and have deep pools with stands of aquatic plants containing 
numerous species of snails and prawns, whilst in the shallow water, small clams, 
worms and insect larvae are also a source of food. The water of these rivers has a 
neutral or slightly alkaline ph. By contrast, Enoggera Reservoir is a poor 



resulting from living in acid water, pH 5-6. 

B. Lower jaw bone and attached tooth plate from a Brisbane River lungfish showing shallow 
furrows (s) that do not extend across the tooth plate and slight, normal erosion (n) of the lingual 
edge. Brisbane River water is neutral or slightly alkaline, pH 7-8 
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environment, with rather acid water, slower influx, a limited choice of food, less of it 
and fewer places to live 

Brisbane River fish are actively breeding, with many eggs and juveniles having been 
collected over the last ten years. The lungfish of Enoggera Reservoir have not 
apparently spawned for years as the water hyacinth on which they laid their eggs was 
cleared and has not grown back in the areas where the fish usually spawned, the 
water hyacinth provided a good microhabitat for the new hatchlings. Every fish 
collected from Enoggera Reservoir since 1981 has been a large adult, nearly 1.2 
metres long, with many age related changes on the teeth and in the bones. During 
flooding in 1988 and 1989 many lungfish were washed over the reservoir spillway, 
unfortunately most of these died, and these were all old fish with no juveniles present. 

The nature of the wear on the occlusal surface of the tooth plate shows whether the 
fish crushed its food or used a rotational grinding movement. Assessment of 
environmental effects, these include the acidity of the water and the strength of 
crushing or grinding, provides additional information about the diet, the environment 
and the way the fish lived. When this information is related to the size of the tooth 
plates, conclusions about the habitat can begin to be made. 

Specimens of N. forsteri from Enoggera Reservoir have roughly and heavily worn 
tooth plates with ridges separated by deeply incised furrows that extend across the 
whole of the occlusal surface (Figure 1A, 2A, 2B). Erosion of the tooth tissue and 
deep lesions are common (Figure 2A, 2B) as is hyperplasia, or overgrowth of one 
tooth plate as a result of loss of part of the opposing tooth plate (Figure 2D). The 
shape of the occlusal surface and the microwear on the tooth plates shows that these 
fish crushed their food, and did not grind. It also shows that the wear on the tooth 
plates was exceptionally harsh. 

Fish from the Brisbane River have tooth plates with smooth rounded contours and 
low ridges that meet in a point and are separated by shallow furrows (Figure IB, 2C), 
whilst lesions are rare and erosion is always slight. Hyperplasia is not found in 
Brisbane River fish. Wear on small and large tooth plates is the same, 
microscopicscratches show that the tooth plates were used with a rotating and 
grinding movement. 

Wild specimens of N. forsteri show no evidence of starvation, but this has happened 
to some fish in captivity. The tooth plates were worn flat and smooth and the first 
ridge of each one had a high sharp crest. 

THE FOSSIL EVIDENCE 

Fossil lungfish of central Australia belong in two major genera, Mioceratodus and 
Neoceratodus. Species of Mioceratodus reached a considerable size in some 
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Descriptions for Figure 2. are page 11 
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localities, over two metres long, but species of Neoceratodus were smaller, 
consistent in size in most parts of central Australia with large members of the living 
lungfish. Mioceratodus is the dominant genus of the central Australian deposits 
belonging to the mid Tertiary Namba, Etadunna and Wipijiri formations. In localities 
belonging to these formations, species of Neoceratodus were rare. Both genera are 
represented in large numbers in the northern Australia deposits of Bullock Creek and 
Riversleigh, but here few attained a large size, even in those species that grew large 
in central Australian localities. Varieties of plant and animal potentially useful for 
food, similar to those eaten by the recent species, are also found in all of these 
localities. The similarity of the dentitions of the fossil species to that of the recent 
suggests that the fossil species were also omnivorous. 

Four species of Mioceratodus occurred in the Namba and Etadunna formations and 
three of Neoceratodus , including a species with tooth plates indistinguishable from 
those of N. forsteri. Tooth plates from the Namba and Etadunna formations are 
mostly exceptionally large and show extreme wear with deeply incised furrows 
between high, sharply faceted ridges. There is some evidence of lesions and 
erosion, but not a great deal. These fish used a rotational grinding movement to 
masticate their food and the diet was often so rough that heavily marked striations are 
formed along the tooth plate. Juvenile lungfish were not common among the 
specimens of these localities with most of the tooth plates coming from large old fish. 
Material from the Wipijiri formation tells a different story. The population included 
many lungfish of different sizes. The same species occur in Wipijiri localities as are 
found in the Namba and Etadunna formations but few reached a large size with most 
being small. Whatever the species, wear on the tooth plates is smooth, ridges are 
low and rounded, furrows are shallow and erosion and lesions were almost unknown. 

Specimens from the localities of Bullock Creek and Riversleigh show a completely 
new picture. Geologically, perhaps, a little younger, they have a different species 
composition, with only three of the four possible species of Mioceratodus and two of 
the three species of Neoceratodus being present in these regions. More significant, 
none of these fossils are large and all show evidence of severe, rough wear with 
significant erosion and lesions. A sizeable proportion have smoothly worn tooth 
plates with a high sharp edge along the inner edge. 

Figure 2. Drawings of Neoceratodus forsteri tooth plates showing the effects of the environment 
in which the fish lived. 

A. The lingual, inside edge of a lower tooth plate from Enoggera Reservoir showing the deeply 
incised furrows (d) and high ridge crests and the severe erosion (p) of the inside edge. 

B. An upper tooth plate and attached bone from Enoggera Reservoir showing the deeply incised 
furrows (d). Tooth plate like this could only have been used for crushing. 

C. An upper tooth plate from the Brisbane River showing shallow furrows (s) that do not reach the 
inside edge. This tooth plate was used with a rotational grinding movement. 

D. An upper tooth plate from Enoggera Reservoir with overgrowth of part of the inside edge (h), 
resulting from breakage of part of the opposing tooth plate 
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THE FOSSIL ENVIRONMENTS 

Similarities between Namba and Etadunna formation specimens and Enoggera 
Reservoir fish suggest that some features of the environments were similarly harsh 
These two formations are thought to be derived from extensive lagoon environments. 
Food may not have been plentiful but conditions were such that fish could live for a 
long time, continuing to grow slowly to a considerable size. Erosion is not excessive, 
so the water in the fossil lagoon was not particularly acidic. Few of the tooth plates 
show evidence of disease, so the environment was a healthy one, the fish, however 
did not spawn often and recruitment to the population was low. 

Brisbane River fish resemble Wipijiri fish. Both populations spawned regularly and 
produced many young, food was rich and plentiful and some of the fish grew to a 
large size and possibly lived to an advanced age, without showing the heavy wear so 
obvious in specimens from the Namba and Etadunna formations. Dental disease is 
virtually unknown in Wipijiri fish, tooth plate erosion is absent. The Wpijiri deposit is 
thought to have been a channel infilling in the Namba and Etadunna, this is 
consistent with the existence, during the mid Tertiary, of a deep flowing river in this 
area 

Characters of the predominantly small tooth plates from Bullock Creek and 
Riversleigh suggests that these environments were depauperate or a series of small 
lakes. Fish found food hard to come by in these two places, although they spawned 
fairly regularly and recruitment of young fish to the adult population was reasonable, 
they lived a long time without growing to a large size. The presence of a number of 
tooth plates with flat smooth wear on the occlusal surface, with a high sharp crest on 
the first ridge, indicates that some of the fish were starved. Life could not have been 
easy for mid Tertiary lungfish from northern Australia. 

CONCLUSIONS 

Although the lungfish of Mesozoic and Cenozoic deposits of Australia are not 
completely preserved and are usually found only as isolated tooth plates and jaw 
bones, they have left many clues about the quality and diversity of the habitats they 
shared and are good indicators of environmental conditions. The clues are 
comprehensible as they can be compared with similar information about living 
lungfish. 

In the mid Tertiary there were at least eleven species of lungfish, the seven that have 
been used in assessing environments in this article and several others that are either 
too rare or too poorly preserved to be included. They were spread all over the eastern 
half of the continent and are a significant component of many faunas. Now there is 
only one surviving species, natural populations of this sole survivor are confined to 
the south eastern comer of Queensland. The same picture is characteristic of Africa 
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and South America as well Loss of species diversity is doubtless a result of the 
catastrophic climatic changes that occurred in Australia and other southern 
hemisphere land masses in the past. Ancient lungfish populations of Australia do 
show that ideal conditions for lungfish are sizeable bodies of water, either lakes or 
rivers, with plentiful food and that if the surviving species is deprived of these it will 
suffer the same fate as its fossil relatives, extinction 
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PORTLAND ECHINOID NAMED 

Report by Frank Holmes 

The first record of the spatangoid echinoid Lovema from Portland, in southwestern 
Victoria, was made by the Reverend Tenison Woods in 1859. Although originally 
referred to the genus Spatangus and later Hemipatagus , for well over 100 years 
these echinoids have variously been placed in either the species Lovenia forbesii 
(Woods, 1862) or L. woodsii (Etheridge, 1875). However, more recently, 
palaeontologists have recognised that specimens of Lovenia collected from the cliffs 
of Portland belong, in fact, to a new species of this cosmopolitan genus. 

At last, this new species has finally been described and named. Lovenia bagheerae 
Irwin, as it is now known, is similar in many respects to L. woodsii, both being 
diamond shaped with a deep sulcus (depression in ambulacrum ID) and the widest 
point at mid test length; whereas L frobesii is heart shaped with a broad shallow 
sulcus and the widest point anterior of mid test length. The major diagnostic features 
that distinguish the three species are shown in Table 1. To comprehend the subtle 
variations that differentiate L bagheerae from L woodsii it is necessary to read the 
detailed descriptions in the paper (see Reference) and to study the numerous 
illustrations therein, a representative sample of which are shown in Figure 1. 

As well as containing revised descriptions of L forbesii, based on specimens from the 
Early Miocene Mannum Formation, Murray River cliffs, South Australia and L. 
woodsii, based on specimens from the Late Miocene Black Rock Sandstone, 
Beaumaris, Victoria, the paper includes a very detailed synonymy of references to the 
occurrence of the genus at these localities and at Portland. The past confusion that 
existed in the separation of the two originally described species is also (we hope) 
settled once and for all. 

The new species Lovenia bagheerae occurs in the Port Cambell Limestone, cropping 
out in the lower bed of the cliffs at Portland, and is considered to be of early Late 
Miocene (Mitchellian) age, slightly older than the Late Miocene (Cheltenhamian) age 
of L. woodsii from Beaumaris. 

In conclusion the authors note that preliminary evidence points towards the existence 
of a larger number of species of Lovenia than are currently known. As specimens of 
the genus occur in the Eucla Basin (WA), St Vincent Basin (S-A.), Gippsland Basin 
(Vic.) and Bass Basin (Tas.), as well as at other localities in the Murray, Otway and 
Port Phillip Basins, much work still needs to be done on these common Australian 
fossil echinoids. 

Irwin, R. P. and Archbold, N. W., 1994. The spatangoid echinoid Lovenia from the Tertiary of 
southeastern Australia. Proceedings of the Royal Society of Victona 106: 1-15. 
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Lovenia forbesn 
(Murray River S.A) 

Lovenia bagheerae 
(Portland, Victoria) 

Lovenia woodsii 
(Beaumaris, Victoria) 

Test Outline 

heart shaped 

diamond shaped 

diamond shaped 

Test Length 

max recorded 

50 mm 

max recorded 

35 mm 

max recorded 

40 mm 

Test Width 

87-96% test 
length 

88-99% test 
length 

88-103% test 
length 

Maximum Width 

less than half way 
from anterior 

half way 

half way 

Anterior Sulcus 

broad and shallow 

deep 

deep 

Apical System 

40% test length 
from anterior 

slightly posterior of 
mid length 

slightly anterior of 
mid length 

Primary Adapical 
Tubercles 

large number 
extending into 
posterior half of 
test and frequently 
in interambulacra 

2a/3b 

high density, confined 
to anterior half of test 
and common in 
interambulacra 2a/3b 

few, confined to 
anterior half of test 
and rare in 
interambulacra 

2a/3b 

Anterior-Lateral 

Petals 

equal in length and 
width to posterior 
petals, terminate 1/2 
way to ambitus; 
anterior row of large 
pore pairs 1/2-2/3 
length of posterior 
row 

longer and narrower 
than posterior petals, 
terminate 2/3 way to 
ambitus; anterior row 
of large pore pairs 1/3 
length of posterior 
row 

longer and narrower 
than posterior 
petals, terminate 

2/3 way to ambitus; 
anterior row of large 
pore pairs 1/3-1/4 
length of posterior 
row 

Periproct 

(anus) 

oval, dorso-ventrally 
(vertically) elongated 

almost circular 

laterally elongated 

Peristome 

(mouth) 

anterior-posterior 
broad, overhung 
by prominent 
anteriorly projecting 
labrum 

anterior-posterior 
moderately broad 

anterior-posterior 

narrow 


Table 1. Comparative size range and major diagnostic features differentiating the three 
described species of the genus Lovenia from the Tertiary of southeastern Australia based on 
information in Irwin and Archbold (1994) 


Continued... 
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Figure 1. A-D, Lovenia woodsii (Etheridge): A, adapical view of AMF17500; B-D, adoral, lateral 
and posterior views of MVP139213 [Late Miocene, Beaumaris, Victoria]. E-H, L. bagheerae Irwin, 
adapical, adoral, lateral and posterior views of holotype MVP79247 [Late Miocene, Portland, 
Victoria], l-L, L forbesii (Woods); I, J, adapical and adoral views of MVP78929; K, L, lateral and 
posterior views of MVP78946 [Early Miocene, Mannum area, South Australia. Photographs xl .3, 
reproduced from Irwin and Archbold (1994). 
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IN THE NEWS 

Tyrannosaur Skin Impression Found 

A twelve year old girl from Edmonton, Alberta has found the skin impression of a 
Tyrannosaur in the North Saskatchewan River Valley near Edmonton. The ten 
centimetre square impression was found at the site of an earlier find of a young adult 
Tyrannosaur 

According to Dr. Philip Currie of the Tyrrell Museum, the impression shows 
symmetrical rows of raised bumps and is definitely from a Tyrannosaur. The 
specimen is far better than the two other previously discovered Tyrannosaur skin 
impressions. Together, all specimens show that “Tyrannosaurs had a lightly pebbled 
skin, something like an elephants hide.” 

Summary from Calgary Herald and Edmonton Journal. March 18, 1995. 

Extraterrestrial Extinction Causes 

Researchers have put a slightly different twist on the hypothesis that the Chicxulub 
impact site is the “smoking gun" of the Cretaceous - Tertiary (K-T) extinction event. 
With an impact 10,000 to 50,000 times more powerful than the comet Shoemaker - 
Levy 9 impacts on Jupiter, during July 1994, researchers believe the Cretaceous 
event hit a geologically unique, sulphur rich region of the Yucatan Peninsula, throwing 
thousands of millions of tonnes of sulphur into the atmosphere. The researchers 
suggest that the resulting sulphuric acid clouds would have remained in the 
atmosphere for several years, thus breaking the photosynthesis cycle. The study is 
based on both field work and computer models of atmospheric circulation. 

Another study rekindles an old idea on extraterrestrial causes of extinction. 
Astrophysicists recently suggested that nearby supernovae could have caused mass 
extinctions by destroying the Earth’s ozone layer. Researchers believe that new data 
on supernovae and ozone depletion render the suggestion more plausible that ever 
before. 

American Paleontologist. Vol 3. No.1. February 1995. 

Australian Marine Reptile to Receive Rightful Recognition 

At a length of thirteen metres, weighing in at twenty tonnes and with a mouthful of 
twenty to twentyfive centimetre-long teeth, Kronosaurus queenslandicus was at least 
four times larger than Tyrannosaurus rex and yet T. rex has stolen the limelight as the 
largest carnivore to live The shallow inland sea that once covered central 
Queensland, 100 - 110 million years ago, from Boulia in the west to Richmond and 
Hughenden in the east was home to this member of the Pliosaur family and although 
other specimens have been found in localities around the world, the Australian 
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version is by far the largest 

Discovered around the same time as T rex. Kronosaurus has not taken the public 
imagination as T rex has. Hopefully this is about to change with work being done by 
Queensland University student Colin McHenry as part of his PhD project. 

Kronosaurus' upward pointing eyes suggest that it cruised well below the surface 
looking for unwary plesiosaurs, ichthyosaurs, turtles and sharks on which to feed and 
its most probable mode of attack would have been from behind and below. 

The history of Kronosaurus discoveries dates back to 1899, when a station owner 
sent a small fragment of the lower jaw to the Queensland Museum. Scientists of the 
time assigned the fragment to ichthyosaurus. In 1924 the Museum’s director, Mr 
Herbert Longman, realised that the fragment belonged to a large pliosaur and gave 
the species its own scientific name, bestowed in honour of the Greek god Kronos. In 
the early 1930s, Dr Bill Schevill, working for the Harvard University’s Museum of 
Comparative Zoology, undertook an expedition to Australia, in which they found a 
partial skeleton of a large adult Kronosaur. The rocks that the fossil was in were too 
large to shift so they were blasted into more manageable pieces. The fragments 
were returned to America where Dr Schevill prepared and described the skull 
fragments, he was unable to raise funds to mount the entire specimen until twenty 
five years later, when he convinced the wealthy Cabot family, who had an interest in 
sea serpent sightings, to sponsor it. Since that time Kronosaurus fossils have 
continued to turn up regularly in central Queensland. 

During July of this year Colin McHenry, his wife and personnel and volunteers from 
the Queensland Museum (myself included, Ed.) will be travelling to the Richmond 
area to hopefully extract another Kronosaur specimen. This will enable Colin to place 
Kronosaurus as king of the Cretaceous carnivores. 

Summarized from articles in The Weekend Australian, Herald Sun, April 26, 1995. 



Skeleton of the 12m. long, Early Cretaceous pliosaur Kronosaurus on display at Harvard 
University. 




May 1995 


THE FOSSIL COLLECTOR 


Page 19 


BOOKS AND BOOK REVIEWS 

THE RISE OF FISHES: 500 MILLION YEARS OF EVOLUTION, by John A. Long. 
University of New South Wales Press, Sydney. 1995. 223pp (hardback). 
Recommended retail price AUSS59.95. Special pre-publication price of Aus$54.95 
POSTAGE FREE is available to members who use the publishers Order Form on the 
enclosed flyer 

It is a welcome relief to find a book written for the increasing number of people 
interested in evolution and the life forms that previously inhabited this planet, that isn’t 
about dinosaurs. 

The Rise of Fishes although, according to the pre-publication flyer, directed at nature 
lovers, dinosaur enthusiasts and fossil collectors, is far more than just another glossy 
coffee table publication. Firstly, it deals single mindedly with the evolution of fishes 
without getting unnecessarily side-tracked, and secondly, by its authoritive style and 
detailed explanation of each stage in this important evolutionary story, does not treat 
the reader either as a simpleton or a specialist in the field of vertebrate palaeontology. 
The nature of the subject does however require the author to explain in detail the 
major differences between the various groups of fishes that evolved in the middle of 
the palaeozoic era and in doing so to use a considerable number of descriptive terms 
and scientific names not familiar to most of us. However, by the use of insert boxes 
illustrating these terms, by incorporating vast numbers of photographs and drawings 
showing reconstructions of fossil species and by the inclusion of common names and 
simple explanations in the text (together with the use of the glossary), the subject is 
kept well within the grasp of the average reader. Nevertheless, do not expect to read 
this book from cover to cover in one or even two sittings and fully comprehend this 
extraordinary story of evolution. After all the text encompasses the discovery and 
study of fossil fishes from all over the world, not just Australia. 

As with most books of this type, an introductory chapter is included to explain to the 
beginner the basic facts about fossil preservation, evolution, dating techniques, 
continental drift and more specifically basic vertebrate anatomy. It of course includes 
the mandatory geological time chart but adapted purely to show a summary of fish 
evolution. A photocopy of this would be well worth having beside you when you read 
the succeeding chapters to avoid continually having to turn back to relate the 
evolution of one group of fishes to another. 

Chapter 1. (the introductory chapter is not numbered) deals with the origin of fishes - 
the primitive groups, such as tunicates or sea squirts, lancelets and the enigmatic 
conodonts, all of which have some characteristics in common with true cordates (the 
fishes and higher vertebrates). 
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Chapters 2 to 9 lead you through the evolution and diversity of all the major groups of 
fishes from the agnathans (jawless fishes), through the chondrichthyans (sharks and 
their kin), the acanthodians (extinct spiny fish), the placoderms (armoured fishes and 
fishes with arms), the osteichthyans (true bony fishes), the actinopterygians (ray-fined 
fishes), the dipnoans (lungfish) and the crossopterygians (lobe-fined fishes). Each 
chapter commences with an introductory paragraph, in large print, giving a brief 
outline of the group of fishes being discussed and , in addition to the general text with 
its copious illustrations, contains boxes explaining, among other things, the groups 
basic structure and features and also their evolutionary relationships. 

The final chapter, chapter 10, titled The Great Step in Evolution’, deals with the 
transition from aqueous gill-respiring fishes to air-breathing, walking land animals. 
As John Long puts it “A SMALL STEP FOR FISHES, BUT A GREAT STEP FOR 
MAN". 

The front and back endpapers of the book contain maps showing all the countries 
and their fossil sites mentioned in the book. I was surprised to learn of the diversity 
of the fossil fish found in Australia and their importance in unravelling the evolutionary 
history of so many groups. Most of us are aware of the importance of the Gogo 
Station (W.A.), Canawindra and Somersby/Gosford (N.S.W.) sites or have 
specimens of Leptolepis from Talbragar or Koonwarra in our collections. However, I 
feel few will know much about the information gained from past discoveries at places 
such as Cobar, Jamalong Gap/Forbes, Taemas-Wee Jasper/Burrinjuck Dam 
(N.S.W.), Alice Springs (N.T.), Redbank Plains, Toko Range (QLD.), and Buchan, 
Mansfield and Mt Howitt (VIC.), that is until they have read this book. 

There are a few minor inconsistencies in the text which seem to have been 
overlooked by the proof reader and a small degree of repetition, although the latter is 
probably justified bearing in mind the audience at which the book is directed. 
Whether you like the particular format and possible over zealous use of the blue 
edged and black lined framed insert boxes will depend on your age and preference in 
graphic layout. It is a pity that some of the larger of these boxes take up as much as 
85% of a page, leaving only 5 or so lines of general text at the bottom - this could 
have been improved by using a different type face or smaller size print. 

However, these are personal preferences and in no way detract from the overall value 
of the book to the collector. In fact the author is to be congratulated on the wealth of 
up to date information, photographs and illustrations gathered together in this 
volume. Anyone who wishes to improve their knowledge of the evolution of fishes or 
is responsible for providing access to such material in schools or public libraries 
should not hesitate to obtain a copy now - and learn amongst other things, why “we 
(humans) are merely highly advanced fishes”. 


Review by Frank Holmes 
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THE FOSSILS OF THE BURGESS SHALE, by Derek E. G. Briggs, Douglas H 
Erwin and Frederick J Collier Foreword by Harry B Whittington, Cambridge 
University Smithsonian Institution Press, U.S.A. 1994. ISBN 1-56098-364-7H. 
256pp (hardback). Distributed in Australia by Peribo Pty. Ltd, 26 Tepko Road, Terrey 
Hills N.S.W. 2084 Copies of this book can be ordered through Bookworld or Angus 
and Robertson, it retails for approximately $85.00. Due to the books popularity there 
is currently a three month wait for orders placed in Australia. 

This is the first illustrated guide to this centuries most important invertebrate fossil 
discovery. The Burgess Shale, located high in the Canadian Rockies, is home to 
fossils dating from 540 million years ago, the Cambrian period, when almost all of the 
major phyla of animals evolved. 

Drawing on the collections of the Smithsonian's National Museum of Natural History, 
where 65,000 specimens are held, this book provides the first comprehensive look at 
the life forms from one of the most enigmatic episodes in the history of life. The book 
pictures specimens from all of the major types of fossils, describing the structure of 
each and indicating how the organism lived in its underwater environment. 

More than 80% of the Burgess Shale genera are soft bodied and not found in other 
Cambrian fossil deposits. The fine silt of the Burgess Shale preserved the 
musculature and even the inner organs of soft bodied creatures, providing us with the 
first glimpse of groups of animals that are common today, as well as other animals 
that are unlike anything in modern oceans. 

The authors place the fossils in context with chapters that introduce the history of 
work on the Burgess Shale deposits, the geologic setting, the unusual preservation 
of the fossils and the nature of the Cambrian radiation. For the specialist, the book 
also includes a comprehensive listing of all species recorded from the Burgess Shale, 

as well as an extensive bibliography and a complete index. 

Extract of information supplied in flyer. 


WANTED: FOSSILISED SHARK’S TEETH 

Have you lost interest in those shark’s teeth you collected as a 
young kid? I am still young, and interested in seeing your 

collection, I might be a potential buyer. Please contact me. 

Richard Casley, 87 Claremont Avenue, Malvern. Victoria. 3144. 
Ph. 03 9509 6260. 
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NEW QUEENSLAND FOSSICKING LEGISLATION 

From February 1995, new fossicking legislation is in place for Queensland. Below is 
a reproduction of the guide to the new legislation 

GUIDE TO THE NEW QUEENSLAND FOSSICKING LEGISLATION 

The new Fossicking Act 1994 came into effect in February 1995, replacing the more 
limited Mining (Fossicking) Act 1985, to simplify arrangements for recreational and 
tourist fossickers State-wide. 

The Act clearly separates administration of fossicking activities from that of 
commercial mining. It removes the need for fossickers to apply for the inconvenient 
Prospecting Permit of the Mineral Resources Act. It also provides for specific 
Designated Fossicking Lands and Fossicking Areas, and for camping in some of 
these, which will assist tourists and regional tourist promotion. 

What is fossicking? 

Fossicking is defined as the searching for and collection of fossicking materials from 
the surface or by digging with hand tools. This may only be for recreational, tourist or 
educational purposes, and use of materials collected under a Fossickers Licence for 
commercial purposes is prohibited. 

The Act does not apply to collecting by or on behalf of recognised scientific 
institutions. 

What are fossicking materials? 

These are defined as gemstones, ornamental stones, mineral specimens, alluvial 
gold (including nuggets), some fossil specimens and any other material declared by 
Regulation. Meteorites and fossils of vertebrate animals are excluded. 

(Meteorites, tektites, other associated impact materials and fossils of vertebrate 
animals are excluded and thus are prohibited from collection under a Fossicking 
Licence. Ed.) 

What are hand tools? 

Hand tools are defined as picks, shovels, hammers, sieves, shakers, electronic 
detectors and other like tools (as specified by regulation). No machinery is permitted. 

What are the limits to digging? 

Fossickers are not permitted to dig below 2m of the natural round surface on land, or 
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below 0.5m in streams, or below any lesser depth given by regulation for specific 
situations. Overhangs or tunnels are not allowed. On road reserves, no digging is 
permitted but collection from existing exposures is allowed. In rare cases 
Regulations may stipulate the volume of material that can be removed from specific 
sites. 

What are commercial purposes? 

Selling of the occasional “lucky find” of a gemstone, or selling or interchanging 
material to hobbyists or through fairs and exhibitions is permitted. However, repeated 
removal for sale through shops or businesses, or as part of making a living, is 
considered commercial, and requires tenure under the Mineral Resources Act. 
Discovery of a commercial mineral deposit by a fossicker does not give any prior 
rights to it under the Mineral Resources Act. 

Are any areas exempt? 

Fossicking is not permitted in National Parks or Conservation Parks, or on State 
Forests and Timber Reserves except where specifically agreed to in advance by the 
DPI Forest Service (see below). 

It is also not permitted on most areas where native exists, as Commonwealth 
legislation requires notification and notification procedures for such lands are far to 
complex for tourists to comply with. 

These lands include unallocated State land, land held only under an Occupational 
Licence or Permit to Occupy, some public Reserves, State Forests and Timber 
Reserves, unless it is clear that native title has been extinguished by past titles or 
activities. 

However Designated Areas and Fossicking Areas which were declared under the 
previous Mining (Fossicking) Act, such as those in the central Queensland gemfields, 
remain available. In addition, should the Commonwealth Minister make a 
determination in the -future that fossicking does not carry a “right to negotiate", those 
lands where native title owners have been registered (“native title bodies corporate") 
will also become available under the normal provisions of the Act, with the bodies 
corporate being considered the same as normal land owners. Areas where no 
owners have been registered will remain unavailable, as the Commonwealth 
legislation still requires notification procedures too complex for fossickers to comply 
with. 

Other areas may be declared to be exempt by Regulation from time to time (generally 
areas also exempt from commercial mining). Certain sites (such as fossil localities) 
may be proclaimed to be exempt to protect them for the future. 
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What is required to fossick? 

To fossick a person needs to be the holder of a current Fossickers Licence (except 
in cases where a fee is paid for entry onto a mining claim or mining lease, such as at 
tourist mines, or where other arrangement have been made with mining tenure 
holders). 

Licences are available for individuals, families, clubs, educational institutions, and 
commercial tour operators for terms varying from 1 month to 12 months. Fees vary 
accordingly. Licences are normally valid for the whole of the State, although in some 
cases they may be issued for local areas only. 

Licences are available from the head office of the Department of Minerals and 
Energy, district Mining Registrars, and local agents including Local Governments and 
businesses. Local agents agents are entitled to retain a commission in recompense 
for their time in issuing licences. 

What does a Fossickers Licence entitle? 

A Fossickers Licence entitles entry and fossicking on any non-exempt land 
throughout the State, with the written permission of any land owner of mining tenure 
holder . These include lessees of State land, trustees of Reserves, native title bodies 
corporate, and holders of mining leases, mining claims and any extraction permits 
under the Forestry Act or Water Resources Act. If more than one owner or holder is 
involved, all must give permission. 

Such permission must be endorsed on or attached to the licence. Permission may 
be conditional on any matter, including the payment of a fee, at the discretion of the 
land owner. Land owners may withdraw permission at any time provided adequate 
notice is given to remove equipment. No permission is required on unoccupied land 
if it is clear that native title has been extinguished. On road reserves, no permission 
is required, but fossickers may only collect and not dig. 

Club, educational institution, and commercial tour operator Fossickers Licences 
authorise fossicking ,or a maximum of 50 people at any one time or place. 
Commercial tour operators’ Fossickers Licences do not authorise fossicking for fossil 
specimens. They also do not remove the need for any permits necessary under other 
legislation. 

Royalties are payable on fossicking materials which are the property of the Crown 
(minerals under the Mineral Resources Act, quarry materials on State lands and 
streams under the Forestry Act and Water Resources Act), but threshold exemptions 
mean that generally most fossickers are not liable. 
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Areas of “general permission” 

Land owners (including the DPI Forest Service and native title bodies corporate) may 
give to the district Mining Registrar "general permission’ for fossicking and camping 
on specific areas of properties to avoid the need for each fossicker to contact them 
for individual permissions. These permissions may be given under conditions. 
District Mining Registrars should be consulted regarding the locations of such areas 
and the requirements within them 

Designated Fossicking Land and Fossicking Areas. 

Certain areas known as Designated Fossicking Lands and Fossicking Areas have 
been established where the permission of land owners (including the DPI Forest 
Service and native title bodies corporate) for fossicking has been obtained in advance 
by the Government, and no further permission generally needs to be sought by the 
individual fossicker. No fee is payable to any land owner in such areas. 

These areas have been established with the co-operation of Local Governments, 
systematically signposted and publicised as part of a State-wide network to assist the 
tourist industry. 

Commercial activities and living on such areas, except by land owners and mining 
tenure holders, are not allowed. 

Designated Fossicking Lands. 

Designated Fossicking Lands are areas where the Government has negotiated the 
land owners permission in advance, but where some commercial mining under 
mining claims and mining leases under the Mineral Resource Act may still occur. 

The general right of access for fossicking vyithout permission applies, except for any 
areas held under mining leases and mining claims, where access is allowed only with 
the permission of the holder. 

Most Designated Fossicking Lands are on the central Queensland gemfields where 
they were formerly classified as Designated Areas. 

Fossicking Areas. 

These are specific areas where the Government has negotiated access for fossicking 
from the land owners in advance, and no competition from commercial mining is 
allowed. Generally they are areas where fossicking materials are at shallow depth 
and accessible by hand excavation. 
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Who kooks after Designated Fossicking Lands and Fossicking Areas? 

Such areas are established by the Department of Minerals and Energy, signposted in 
a uniform manner and regularly visited by Departmental field staff, but in some cases 
Managers, usually Local Governments, may be appointed to assist in establishment, 
maintenance and monitoring of activities Authorised Officers may be appointed from 
the staff of these Managers 

Authorised Officers may temporarily close parts of Designated Fossicking Land or 
Fossicking Areas or prohibit fires within them for reasons of safety, hygiene, 
rehabilitation of sites or to avoid inconvenience to users. Signs will indicate this. 

Camping. 

A Fossickers Licence does not entitle the holder to camp on any land. If this is 
required independent arrangements generally have to made with the land owner, and 
any other laws relating to camping (eg, of local Authorities) must be complied with. 

A land owner may give “general permission’ for camping on parts of a property when 
a “general permission" for fossicking in that area is given to the district Mining 
Registrar (see above). 

On Designated Fossicking Lands and Fossicking Areas, camping may still be 
controlled by the land owner as above. However camping within them may also be:- 

- controlled under the Fossicking Act (“Regulated Camping Land" -see below) 

- prohibited in whole or in part (“Prohibited Camping Land”). 

Advice as to arrangements in specific areas should be sort from the district Mining 
Registrar. 

Camping controlled under the Fossicking Act 

For those Designated Fossicking Lands and Fossicking Areas declared as Regulated 
Camping Land (including any mining tenures within them), a Fossickers Camping 
Permit is required. This may apply to all persons, or to fossickers only, depending on 
the declaration for the area. Permits are available from the same sources as for 
Fossickers Licences. 

There is a small charge on a nightly basis, with discounts for more than 6 days. 
There is a maximum stay of one month at any one area. Permits must be displayed 
on camping structures. 

It is intended that revenue from these permits will be used for maintenance of existing 
Fossicking Areas and the creation of new ones. 
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Expected Behaviour. 

The Fossicking Act and Regulation contain requirements for fossickers to maintain 
safety, hygiene and a high standard of behaviour during their visits, so the land 
owners do not become disillusioned and prohibit such activities to the future 
detriment of the hobby. If permission to fossick or camp is given on conditions, such 
conditions must be complied with. 

Land owners are able to call upon the assistance of Departmental Field Officers if 
unacceptable activities occur. 

Generally fossickers must not: 

- destroy or injure any trees 

- clear any vegetation except above an actual excavation 

- pollute any watercourse, dam etc 

- create areas likely to erode 

- interfere with any domestic stock or wildlife 

- interfere with improvements of landowners (gates to be left as found) 

- interfere with any heritage or cultural site 

- undermine any banks or dig pits to create any tunnels or overhanging sections. 

On leaving a site, fossickers must: 

- refill all excavations (except within Designated Fossicking Lands and Fossicking 
Areas -see below) 

- remove all camping structures 

- bury human waste at least 20cm deep and 20m away from the high bank of any 
watercourse (unless toilets are provided) 

- remove all rubbish, unless established bins or pits are in the vicinity 

- do all thinks to ensure the site is in a safe, tidy, and sanitary condition. 

Within watercourses , fossickers must not: 

- excavate within 40m of any bridge, weir or other structure, unless signs indicate 
otherwise 

- excavate on the slopes of banks, or within 3m of the top or toe of banks, where 
such activities may cause the collapse of such banks 

- significantly interrupt or divert the flow of the stream 

- cause any significant turbidity more than 300m downstream 

- interfere within any trees or shrubs in the watercourse 

On leaving, excavations must be refilled and excess material placed so as to 
minimise disturbance to the channel and significant stream flows. 
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Within Designated Fossicking Lands and Fossicking Areas 

Fossickers must not: 

- erect any permanent or semi-permanent structures 

- make any new tracks or roads without approval 

- drive on any fossicking land in an unregistered vehicle or without a licence; at 
more than 50kph, off a made track or road, in a hazardous or noisy manner, or in a 
way that would harm the road surface 

- use a weapon, trap or explosive etc 

- operate any generator, radio or other electrical appliance with excessive noise that 
may annoy other fossickers 

- damage any sign or other structure 

- light any fire except within a fireplace or a cleared space with a radius of at least 
2m 

- light a fire if a notice indicates that this is prohibited 

- bring any dogs or cats if a notice indicates that this is prohibited 

- allow any water supply to run to waste 

- fossick, camp or light a fire when instructed not to do so temporarily by a sign¬ 
board or Authorised Officers. 

On leaving a site, besides burying human waste, dismantling camping structures and 
removing rubbish etc as above, all excavations must be made safe for future 
fossickers, stock and land owners, if necessary as instructed by DME staff and 
Authorised Officers. 

Controls. 

On-the-spot fines and prosecutions may be used to enforce the provisions of the 
legislation. Breaches may also result in cancellation of licences. 

Further information. 

Information on fossicking and fossicking localities can be obtained from: 

Brisbane Regional Office 
Department of Minerals and Energy 
QMEC 

61 Mary Street 

GPO Box 194 Brisbane Old 4001. 

or Mining Registrars at Brisbane, Emerald, Rockhamption, Winton, Quilpie, Mount 
Isa, Georgetown, Charters Towers and Mareeba. 

Permission to reproduce “Guide to New Queensland Fossicking Legislation” in full 
given by Mr. Barry Neville, Department of Minerals and Energy, Brisbane. 

My thanks to Mr. Ian Sobbe for sending me a copy of the above guide so that it could 
be reproduced. Ed. 






